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Abstract 
Smallholder potato farmers in Uganda can be described as subsistence and in some cases self sufficient 
characterised with low or no surpluses for sale into the market. This study set out to bring to the fore front the 
factors that lead to observed smallholder farmers’ behaviour as net sellers, net buyers or autarkic in the market. 
Data were collected from 200 smallholder potato farmers in Kabale and Mbale districts. Descriptive statistics 
and an ordered probit model were used to analyse the data.  Results showed that dependency ratio, square of 
distance from home to the market and a farmer having a transport means positively influenced net selling rather 
than net buying or net buying rather than autarky among smallholders. 
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1.  Introduction  
In most of the developing countries, potato (Solanum tuberlosum L) is considered the fourth most important 
food crop after rice, wheat and maize [1,2]. [3] also noted that potato is an important cash crop in the highlands 
of East and Central Africa, grown on about 110,000 ha.  [1] adds that potato is a highly productive crop that 
produces more food per unit area and per unit time than wheat, rice and maize. 
Many of the producers of the potato in Uganda are smallholders who cultivate less than one hectare and the 
majority are subsistence farmers with low productivity and yields. [4,5,6] attributed the low yields to farmers’ 
failure to use improved inputs leading to lack of competitive production and low market participation.  This is 
the reason why they generate small marketable surpluses of the crop into the market [4, 7]. [8] argued that farm 
households  especially subsistence ones must have access to productive technologies and adequate private and 
public goods in order to produce a marketable surplus, yet investment in private assets, improved technologies 
and public goods requires that households earn enough that they can save and invest. 
1.1  Potato production in Uganda 
Potato was introduced into East Africa in the 1880s by the British. In Uganda, potato production is concentrated 
in Kigezi highlands of Kabale and Kisoro in the south-west, Mountain Elgon districts of Mbale and Kapchorwa 
in eastern Uganda with highlands between 1,500m and 3,000m above sea level (Wang’ombe, 2008). The Kigezi 
highlands produce about 60% of total Ugandan potato output [1] and South Eastern Uganda contributes 10%. 
The remaining 30% comes from the districts of Mubende, Nebbi, Masaka, Mbarara and Rakai [4, 7].  In recent 
years, the introduction of lowland varieties extended the crop to other regions like the central and west Nile as a 
commercial activity and increased potato output over the years [4, 7].   
1.2 Driving factors behind smallholder farmers’ market behaviour 
There are three types of farmers according to participation levels, that is, net sellers, net buyers and autarkic  
[10,11].  [12] defined a net seller as a farmer or household with positive net sales and a net buyer as one with 
negative net sales. [13] stated that the poorer farmers who are the rural majority are more likely to be net-buyers 
of crop produce; while [14] stated that some agricultural households are net purchasers of food, even in years of 
average rainfall, while others fail to participate in cash markets altogether. The author added that the consumer-
producer price dilemma clearly was not limited to rural-urban cases but that it also existed with equal force 
within rural areas. 
[15] stated that not only buying is an important aspect of smallholder behaviour, but that the same smallholders 
may be buying back the same product, they have sold at a later date, even resulting in inverse arbitrage. In this 
case, producers sell early in the harvest period at a low price and later buy back the same good in a later period 
at a higher price. [16] supported this argument when they found that of the nearly 30% of the sample of 
smallholders in western Kenya that were net maize sellers in the harvest period, 62% were net maize buyers a 
331 
 
International Journal of Sciences: Basic and Applied Research (IJSBAR) (2014) Volume 18, No  1, pp 330-343 
few months later. [8] asserted that a relatively small share of households in eastern and Southern Africa sell food 
grains and for many of those who do sell, the quantity sold is often small and dwarfed by gross purchases at 
other times of the year. 
 [13] defined a net seller as a household with positive net sales and net buyer as one with negative net sales. 
Many studies have used descriptive statistics to clearly understand the characteristics of various groupings of 
farmers.  [17] argued that fixed transaction costs, assets and access to information influence a farmer’s position 
in the market as net seller, net buyer or autarkic. 
Smallholder farmers’ market behaviour has a lot to do with their level of market orientation. However, [18] 
asserted that market orientation of subsistence farmers is nevertheless a largely under-researched area. The 
authors added that market oriented subsistence farmers will react immediately to improved market conditions by 
reallocating part of their production from consumption to the market. [8] argued that the two major causes of the 
observed smallholder farmer market behaviour are non-uniformity of market access because households may 
face different transactions costs to market and that geographic markets may likewise be differentially integrated 
into the global economy which leads to some households to self-select out of markets, attenuate the behavioural 
and welfare effects of price shocks, and result in structural patterns of market participation. 
This study aimed to: (1) characterise smallholder potato farmers’ market participation behaviour and, (2) 
determine factors that drive smallholder farmers’ behaviour in the potato market as net sellers, net buyers and 
autarkic.  The study was guided by two hypotheses: (1) number of annual health centre visits a farmer makes 
negatively influence net selling behaviour and, (2) having other food sources apart from potato positively 
influences a farmer’s net selling behaviour. 
2. Research Methodology  
2.1 Study area and Sampling procedure 
The study was conducted in Kabale and Mbale districts in South Western and Eastern Uganda respectively. The 
districts were selected purposively for being the major potato producing areas in Uganda. The main economic 
activities in the study area are growing crops especially potato, sorghum and coffee and rearing animals. A 
stratified random sampling technique based on farmers’ participation in potato markets was adopted in choosing 
the respondents. This was followed by a snow ball sampling method to ensure inclusion of the three farmer 
categories in the sample, that is, the net sellers, net buyers and the autarkic. Two sub-counties from Kabale and 
one from Mbale district were purposively selected to represent the leading potato producing areas. Two parishes 
from each sub-county were also purposively selected followed by random sampling of respondents where 60 
farmers were selected from Mbale and 140 from Kabale in proportion of the area’s contribution to national 
potato output giving a total sample of 200 farmers.  Data were collected between December 2011 and May 2012 
to capture data for the two major potato growing seasons in the study area using a pre-tested structured 
questionnaire.  
 
332 
 
International Journal of Sciences: Basic and Applied Research (IJSBAR) (2014) Volume 18, No  1, pp 330-343 
2.2  Analytical methods 
Potato producers can participate in the market by selling their surplus produce that is above their consumption 
needs, buying from the market to satisfy the consumption gap left by inadequate farm output or choosing to be 
self sufficient by consuming all they produce without selling to or buying from the market. The analytical 
methods used in this study included an ordered probit model was employed in characterising potato farmers into 
net sellers, net buyers and autarkic. The model was stated as; 
εβ += iii XY …………………………………………………………………………………(1) 
The latent variable Yi exhibits itself in ordinal categories, which can be coded 0, 1, 2….,k.  
Xi  are the factors that influence a farmer’s behaviour as a net seller, net buyer or autarkic and ε is the error term. 
The response of category k is thus observed when the underlying continuous response falls in the k-th interval 
as; 
Y=0 if ℜ≤∗ 0Y  ……………………………………..………………………………………….(2) 
Y=1 if   ℜℜ ≤≤
∗
10 Y  ……………………………….…………………………………………(3) 
Y=2 if   ℜℜ ≤≤
∗
21 Y  ……………………………………...……………………………………...(4) 
Where; 
Y=0, Y=1, Y=2 depict the three farmer categories that is, autarkic, net-buyer and net-seller, respectively. 
0ℜ , 1ℜ , 2ℜ  are self-sufficiency, net-buying and net-selling potato thresholds, respectively. 
The empirical model is specified as; 
Pr (Y=0, Y=1 or Y=2) = ( )1221 x,...,x,x f  ……………………………………………………… (5) 
Where, X1 ...X12 are the variables specified in Table 1 that are hypothesised to influence the probability that a 
randomly selected household belongs to category Y. 
Potato sales were calculated as; 
ldgcbpS iiiiiin −−−−+= ........................................................................................ (6) 
Where; 
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Sn = Potato sales (kg),  
pi = Quantity of potato Produced by farmer (kg) 
ib =Quantity of potato bought outside the farm (kg) 
ci =Quantity consumed by farmers’ household (kg) 
 gi = quantity given out as gifts (kg)  
di = quantity kept for seed (kg)  
 li =quantity lost after harvest (kg). 
The potato sales made by a farmer annually were assumed to be the difference between what the farmer 
produced and bought ( ii bP + ) and what was utilized by the farmer in form of  household consumption, 
gifts given to friends and potato seed kept for replanting the following season and losses after harvest but before 
selling ( iiii ldgc −−−−   )  in equation 6 above. Net sales were then calculated as a difference between what 
the farmer sold and bought ( bi- Sn ). A positive value of net sales qualified a farmer as a net seller, a 
negative value qualified a farmer as a net buyer while zero sales and zero purchases qualified the farmer as 
autarkic (self-sufficient).  
Descriptive statistics were also used to calculate and compare the average sales, average purchases and yields of 
potato, farmers’ age, dependency ratios as well as land size holdings of the different farmer categories in 
addition to other variables.  This was done to explain the observed behaviours of the three farmer groups further. 
Measures of central tendency, dispersion and association provided statistical summaries of the data collected on 
the three farmer categories that is, the net sellers, net buyers and autarkic. Net selling is defined as a situation 
where a farmer sells more potato than they buy from the market. Net buying is where a farmer buys more from 
the market that she/he sells there. 
2.3 A priori expectations 
The choice of variables to include in the estimation were based on the literature and market participation theory. 
For example, [19] focusing on farmers’ choice to participate in crop markets as sellers stated that the choices are 
guided by net returns that the farmer gains by participating. In this study, it was expected that farmer’s level of 
education, age as a proxy for experience and having a contractual relationship with potato buyers positively 
influence net selling behavior.  
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Table 1: Explanatory variables and hypothesised relationship with net selling, net buying and autarky 
Variable Variable description Expected  sign 
  Net 
selling 
Net 
buying 
Autarky 
Pr(Y=0, Y=1 or 
Y=2) 
Probability of being net seller, net buyer or autarkic    
 Household characteristics    
1Χ  Farmer’s education level (Years in school) + + − 
2Χ  Farmer’s age (Years) + ± ± 
3Χ  Dependency ratio (Dependants per working 
household member) 
− + + 
4Χ  Availability of other food sources other than potato + − − 
 Farmer endowments (Assets)    
5Χ  Farmer’s total land owned (ha) + + - 
6Χ  Farmer has a transport means like a motorcycle + + - 
 Information access    
7Χ  Square of distance from home to nearest potato 
market (Km2) 
− − + 
8Χ  Farmer sells potato on contract + − − 
9Χ  Transport cost for 100Kg  bag of potato to nearest 
market (UShs) 
_ _ + 
10Χ  Farmer has access to credit services + + - 
11Χ  Number of hospital visits made to the farm per year - + + 
12Χ  Road condition to nearest potato market (1=good, 
0=poor). 
 
± + + 
 
The other factor that was expected to influence farmer behaviour as net sellers, net buyers or self-sufficient 
(autarkic) was availability of other foodstuffs in the farmer’s household. This was expected to negatively affect 
both net buying and autarky but positively impact on net selling (table 1). This is because a farmer with a variety 
of foods can easily produce a surplus above his/her consumption needs which can be sold. In addition, having 
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other foods in the home is expected to lead to a reduction in potato quantities bought from the market, hence 
reducing net-buying and self-sufficiency (autarky). 
Proximity to markets has been cited by many researchers in agriculture as a major factor in determining 
participation behaviour of smallholder farmers in output markets.  Square of distance from the farmer’s home to 
the nearest village market in kilometers squared (to capture increasing distance effect) and the cost of 
transporting 100Kg bag of potato to that market were expected to negatively affect both net buying and net 
selling but positively affect autarky behaviour. This is because farmers who are far away from markets face 
higher transport costs which means they are likely to sell and buy less with the remaining option being self 
sufficient (growing potato for home consumption only).  
2.4 Empirical estimation procedure and hypothesis testing 
Estimation of the model outlined above in equations (1) to (5) followed a series of regression diagnostics. 
Variables used in both stages of the model were first checked for normality using Exploratory Data Analysis 
using the coefficient of kurtosis and skewness. Regression diagnostics included tests for multicollinearity, self-
selection bias and heteroscedasticity. Multicollinearity was tested using the variance inflation factor (VIF) while 
heteroscedasticity was checked using Breusch-Pagan/Cook-Weisberg tests [20]. 
3. Results and Discussion 
3.1 Characteristics of potato farmers in Kabale and Mbale 
The characteristics of interviewed potato farmers that were considered included; household size, years spent in 
formal school, age, dependency ratio, gender, main and second occupation, main purpose of growing potato, 
market availability in the area, road condition to the nearest village market, credit access and possession of a 
transport means like a motor cycle or bicycle. Farmers’ characteristics influence the farm management decisions 
and are important in understanding their decision making process. 
Results in table 2 indicate that majority of the potato net buying farmers (55.6%) had access to a village market 
and this was significantly different (P≤ 0.10) from the net selling farmers at 33.1%. This result points to the fact 
that the net buyers had easy access to cheaper potato which is sold in the village markets; hence they found it 
rational to buy rather than producing themselves. This is in agreement with [21, 22] who asserted that due to 
high transport costs and low agricultural productivity, rural food markets are thin and isolated which leads 
farmers to face volatile food prices that are highly correlated with their own agricultural output. 
Related to the above, the results further showed that more net buying smallholder farmers (72.2%) than net 
sellers (59.5%) had access to market information. This shows that by having access to village markets, net 
buyers are able to get access to market information as well which is very vital in making decisions on whether to 
buy or sell. [23] noted that in many parts of Africa where there is little or no access to markets, the livelihoods 
of rural farmers are disturbed with many of them migrating near to urban centres where they can get employed 
outside the farm and resort to becoming buyers rather than sellers. 
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Table 2: Characteristics of potato farmer categories (%) 
   
Standard errors in parentheses; Significant level: * = 10%; ** = 5%; *** = 1%. Pegged against net seller farmer 
category. 
Table 3: Other characteristics of potato farmer categories  
                                             Mean 
Characteristic Net seller Net buyer Autarkic 
Dependency ratio  1.19 (1.14) 0.65** (0.59) 0.80 (0.79) 
Distance to the nearest market (Km) 7.84 (8.15) 3.78** (5.01) 5.86 (4.51) 
Farmer’s education level (years in school) 7.09 (3.32) 7.06 (4.43) 6.39 (3.50) 
Average Farmer’s age (years) 40.93 12.00) 38.33(12.25) 44.83 (15.10) 
Total farm land owned (ha) 1.59 (1.83) 0.96 (0.92) 1.06 (1.42) 
Transport cost of 100Kg of potato to market (UGX) 3,298.77(2,124.66) 3,444.44(2,864.02) (Not applicable) 
Annual family visits to a health centre 3.19 (2.53) 3.72 (2.27) 5.00*** (4.35) 
 Standard deviations in parentheses; Significant level: * = 10%; ** = 5%; *** = 1%.   Pegged against  net seller 
farmer category. 
Results in table 3 indicate that there was a significant difference (p≤ 0.05) between the dependency ratio for 
potato net sellers and net buyers.  Dependency ratio as a measure of the burden placed on the working 
household members by the young and old members of the family implied that net sellers more than the net 
Characteristic Net seller Net buyer Autarkic 
Farmer’s gender (female) 19.60 22.20 27.80 
Farmer has access to a village market 33.10 55.60* 44.40 
Farmer has a contractual relationship with buyers  19.00 22.20 (Not applicable) 
Potato farmer has access to market information 59.50 72.20 61.10 
Farmer has access to credit 58.30 55.60 50.00 
Potato farmer has other sources of food besides potato 81.60 88.90 77.80 
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buyers or autarkic farmers have to sell more into the market to sustain the family in terms of providing for 
household needs that range from fees, clothing to feeding. [24] found a strong positive relationship between the 
family size in terms of number of children and the size of the farm operated by a household. The bigger size of 
the farm operated ensured that enough is produced to support the family in terms of food and other needs. 
Results in table3 further indicated that autarkic (self sufficient) smallholder potato farmers significantly (P≤ 
0.01) had more visits to the health centre compared to the potato net buyers and net sellers. This research result 
points to the bigger problem facing many smallholders and this is the poor livelihoods and thus they spend much 
of the time fighting sickness rather than producing a marketable surplus. [25] stated that poor health results in a 
loss of days worked or in reduced worker capacity, which reduces output when family and hired labour are not 
perfect substitutes or when there are liquidity constraints. 
3.2 Driving factors behind observed smallholder potato farmers’ market behaviour 
Dependence ratio had a positive and significant (P≤0.10) effect on potato farmers’ behaviour to participate in the 
market as a net seller other than net buyer or autarkic. This result possibly indicates that because a farmer and the 
working household members have to satisfy the consumption needs of his/her family, they struggle to produce a 
surplus for sale. This result agrees with the findings of [26] that larger families are less able to buy and can less 
afford to liquidate their primary source of food.  [27] however, in their study of market participation in crop and 
livestock markets also found that larger family sizes positively and significantly affected net buying in both crop 
and livestock markets.  
Results in table 4 also reveal that a farmer having their own transport means like a bicycle or motor cycle had a 
positive and significant effect on their market participation behaviour as net sellers other than net buyers or net 
buyers other than autarkic ceteris paribus. This result means that a farmer with a means of transport can easily 
access the marketing point to sell their potato or buy potato incurring low transaction costs in terms of transport 
and accessing information. [8, 19, 28,29] agree that asset related barriers like lack of access to land and transport 
means like a bicycle have an impact on blocking smallholder farmers from entering crop markets. 
The results further show that the coefficient for square of distance to the nearest potato market was positive and 
significant (p≤ 0.05) meaning that the longer the distance to the market, the more  potato farmers tend to be 
autarkic other than net buyers and net sellers other than autarkic ceteris paribus. [30] found a high degree of 
correlation between the distance travelled to the point of sale and the distance to the nearest place where vehicular 
transport can be accessed yet many of the autarkic farmers cannot access such places and infrastructure. 
The time taken to reach the garden had a positive and significant influence on potato farmer’s behaviour as net 
sellers rather than net buyers and net buyers rather than autarkic (Table 4). The research area has a mountainous 
landscape and farmers possess parcels of land that are scattered and in some cases far from their homes. The 
result is counter intuitive but the possible explanation for this is that many of the farmers who have more land are 
the better of ones who can afford hired labour to work on those distant plots to produce a marketable surplus (net 
sellers) or hire them out to get money to buy potato (net buyers) while the autarkic farmers posses smaller plots 
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near their homesteads.  [31,32] found that in Guinea highlands, horticultural farmers look at energy expended to 
reach the garden and what they will get out before choosing the garden site. 
Table 4:  Factors that influence farmer market participation behaviour. 
Variable Coefficient (S.E) 
Farmer’s education level (Years in school) 0.0069   (0.0321) 
Dependency ratio (Dependants per working household member) 0.2759* (0.1529) 
Availability of other food sources other than potato -0.0583  (0.3146) 
Farmer’s total land owned (ha) 0.1067  (0.1061) 
Farmer’s age (years) 0.0015  (0.0098) 
Road condition to nearest market (Good) 0.1759  (0.3403) 
Farmer has a transport means like a motorcycle 0.4885**  (0.2447) 
Square of distance to nearest market (km2) 0.0025**  (0.0012) 
Farmer sells potato on contract -0.0107  (0.3068) 
Annual family visits to a health centre -0.0486  (0.0367) 
Farmer has access to credit services 0.1810  (0.2374) 
Transport cost for 100Kg of potato (UGX) 0.00002  (0.00005) 
Time to reach the garden (Minutes) 0.0128* (0.0077) 
C1: (Purchases) 0.0330 
C2: (Sales) 0.5468 
Prob>chi2 0.0107 
Pseudo R2 0.1250 
Standard errors in parentheses; Significant level: * = 10%; ** = 5%; *** = 1%. Pegged against net seller farmer 
category. 
However, contrary to the prior expectation, having other sources of food other than potato negatively and though 
not significantly influenced farmers’ being net sellers rather than net buyers and net buyers rather than autarkic 
ceteris paribus. This is because many of the smallholders are subsistence potato producers and posses small 
pieces of land and having another source of food discourages them from growing more potato to have a 
marketable surplus. [33] noted that it is possible to have an agricultural project at farm level where the main 
benefit is the food for own consumption a farmer gets but not the cash income from sale of the surplus crop 
produce. 
339 
 
International Journal of Sciences: Basic and Applied Research (IJSBAR) (2014) Volume 18, No  1, pp 330-343 
4. Conclusions and Recommendations 
The results suggest that farmers’ household characteristics define their market behaviour as much as 
infrastructural characteristics. Having many dependants, farmers worked harder to sustain the family and 
eventually produced a marketable surplus to earn an income. However, it must be pointed out that in many rural 
areas, even the young ones who are less that eighteen years provide farm labour which may explain such kind of 
outcome. 
Infrastructural characteristics like distance and having access to village and the time taken to reach the gardens 
given a mountain terrain are key in defining smallholder market participation behaviour. This calls for policies 
that ensure that the rural road network is functional to facilitate access to markets as well as production points, 
in this case the gardens which are far away from farmers’ homesteads. 
The high dependency ratio for the autarkic (self sufficient) smallholder farmers coupled with low education 
levels at only six years of schooling, small land holdings and many visits to the health centres are results that 
point to the fact that this group of farmers needs special interventions by both the government and the non 
government organisations. This group of smallholders needs special programs in terms of extension and health 
services in addition to other social services geared towards socio-economic transformation to bring them into 
market oriented production. 
These results appear to identify a strong need for programs and practices that are aimed at enhancing 
smallholder farmers’ access to markets and market information. Investments in infrastructure and other 
interventions that will ensure that more smallholder farmers produce and sell more into the market are highly 
recommended. This will ensure that more farmers will enter the potato market to sell rather than to buy, which 
will ensure increased household incomes and eventually improved rural livelihoods. 
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